Role of adiponectin in delayed embryonic development of the short-nosed fruit bat, Cynopterus sphinx.
The aim of this study was to evaluate the role of adiponectin in the delayed embryonic development of Cynopterus sphinx. Adiponectin receptor (ADIPOR1) abundance was first observed to be lower during the delayed versus non-delayed periods of utero-embryonic unit development. The effects of adiponectin treatment on embryonic development were then evaluated during the period of delayed development. Exogenous treatment increased the in vivo rate of embryonic development, as indicated by an increase in weight, ADIPOR1 levels in the utero-embryonic unit, and histological changes in embryonic development. Treatment with adiponectin during embryonic diapause showed a significant increase in circulating progesterone and estradiol concentrations, and in production of their receptors in the utero-embryonic unit. The adiponectin-induced increase in estradiol synthesis was correlated with increased cell survival (BCL2 protein levels) and cell proliferation (PCNA protein levels) in the utero-embryonic unit, suggesting an indirect effect of adiponectin via estradiol synthesis by the ovary. An in vitro study further confirmed the in vivo findings that adiponectin treatment increases PCNA levels together with increased uptake of glucose by increasing the abundance of glucose transporter 8 (GLUT8) in the utero-embryonic unit. The in vitro study also revealed that adiponectin, together with estradiol but not alone, significantly increased ADIPOR1 protein levels. Thus, adiponectin works in concert with estradiol to increase glucose transport to the utero-embryonic unit and promote cell proliferation, which together accelerate embryonic development.